Introduction
There are many intensive care unit (ICU) scoring systems, and many new ones are being developed to achieve an objective and quantitative description of the degree of organ dysfunction and evaluation of morbidity in ICU patients. Scoring systems such as: Acute Physiology and Chronic Health Evaluation (APACHE) II, III and IV, Simplified Acute Physiology Score (SAPS), Sepsis-related Organ Failure Assessment Score (SOFA), Mortality Prediction Model (MPM), Multiple Organ Dysfunction Score (MODS), and Logistic Organ Dysfunction Score (LODS) have become a necessary tool to describe ICU populations and to explain differences in mortality (1) .
The Acute Physiology and Chronic Health Evaluation II (APACHE II) is the most commonly used severity-of-disease scoring system in ICUs around the world (2) . Within the first 24 hours of patient admittance, the worst value for each physiological variable is calculated into an integer score from 0 to 71. Higher scores represent a more severe disease and a higher hospital mortality risk. The first APACHE model was presented by Knaus et al. in the 1980's (3). It has not been validated for use in patients under the age of 16. Even though newer scoring systems have been developed, APACHE II still continues to be used because so much documentation is based on it. The relationship between APACHE II scores and approximate mortality interpretation in medical (non-surgical) patients is shown in Table 1 .
The Simplified Acute Physiology Score II (SAPS II) was first described in 1984 as an alternative to the APACHE scoring system (4). The SAPS II score is calculated from the worst value of 12 routine physiological measurements during the first 24 hours of patient admisson, information about previous health status and some information obtained at admission. 24 hours after admission to the ICU, the measurement is completed and this results in an integer point score between 0 and 163, and predicted hospital mortality between 0% and 100%. There is a sigmoidal relationship between SAPS II score and mortality rate. SAPS II score and mortality rate interpretation are shown in Table 2 .
Previous studies have reported the varying performance of these scoring systems in predicting hospital mortality. Several studies had reported better performance by APACHE II (5, 6) . Other studies on different patient populations validated SAPS II as a good prediction scoring system (7, 8) . Juneja et al. (9) reported that the difference in performance of the scoring systems was not significant and depends on local preferences. Newer scoring systems have been developed, such as APACHE III and IV, to refine the previous APACHE II. However, APACHE II and SAPS II as the simplest and inexpensive scoring systems are still used in our medical intensive care unit (MICU).
The aim of this study is to determine the SAPS II and APACHE II scores in patients admitted to the MICU and compare them for prediction of the outcome in these patients (survivors i.e. patients who were discharged from the hospital, and non-survivors i.e. patients who died during the same hospitalization). Predictive scores were calculated and actual hospital mortality rates were compared for different subgroups of MICU patients.
Materials and methods

Study design and data collection
The Clinical Center of the University of Sarajevo is a 1952-bed tertiary university hospital, with a 7-bed closed MICU with a Acta Medica Academica 2016;45:97-103 
Statistical analysis
Data were presented for continuous variables as means and standard deviation, and for categorical variables as absolute and relative frequencies. The data were analysed using t-test, Fisher's exact and chi-square test. A receiver operating characteristic (ROC) curve was used to determine a cut-off value for mortality, and the sensitivity and specificity of each scoring system for prediction of mortality. Pearson's correlation was used for evaluating the correlation between the scoring systems. Statistical significance was interpreted as p≤0.05. Graphically, data were presented in the form of tables and figures. Data were analysed using SPSS for Windows version 20.0 (SPSS Inc., Chicago, IL, USA).
Results
Out Figure 2 .
SAPS II and APACHE II scores and hospital mortality for patients based on their admission diagnoses, are shown in Table 3 .
Respiratory failure was the leading cause for ICU admission (62 patients, 35.6%), followed by sepsis /septic shock (49 patients, 28.1%) and cardiovascuar failure (31 patients, 17.8%). Patients with admission diagnosis of sepsis/septic shock had the highest values of both SAPS II and APACHE II scores, and also the highest hospital mortality rate of 55.1%. Patients in the group admitted for other causes had the lowest SAPS II score. Patients with respiratory failure had the lowest APACHE II score and lowest hospital mortality rate. 
Discussion
According to our results, a SAPS II score higher than 50.5 can predict the MICU patients' mortality rate with good sensitivity (90.2%) and lower specificity (75.7%). An APACHE II score higher than 27.5 can predict the MICU patients' mortality rate with good specificity (93.4%) but with lower sensitivity (74.5). Based on further analysis, there was no significant difference in the clinical values of SAPS II and APACHE II. Haq et al. (10) also showed similar performance by SAPS II and APACHE II. Sathe et al. (11) and Mosenson et al. (12) showed that APACHE II had better discrimination than SAPS II.
APACHE II was a less sensitive predictor than SAPS II, but with higher specificity. The specificity of APACHE II was 93.4% which is higher than reported by Sekulic et al. (13) .
In a study of 11,300 patients from 35 hospitals in California, the authors noted that only the APACHE II scoring system showed good discrimination for predicting ICU mortality (14) . However, Sekulic et al. (13) concluded that SAPS II was a better predictor for hospital mortality in ICU patients. In a study by Ho et al. (15) SAPS II was confirmed to have the best performance overall.
As different subpopulations of critically ill patients are admitted to our MICU every day, there was a need to evaluate which subgroup had the worst expected and actual prognosis. The way in which the patients were divided is in accordance with the study by Breslow et al. where the diagnosis was documented within the first ICU day; it reflected the primary reason for ICU admission; and, when multiple diagnoses were relevant, the diagnosis with the worst prognosis (e.g., sepsis rather than hyper- glycemia) was the leading one (16) . When our patients were divided into subgroups according to their admission diagnosis, the leading cause of admission was respiratory failure, followed by sepsis / septic shock. Severe sepsis and septic shock were shown to be major reasons for ICU admission and also the leading causes of mortality in noncoronary ICUs (17) . Hospital mortality in patients with sepsis was 55.1% which is in accordance with the results by Mohan et al. study (18) . In our study, patients with respiratory failure had a hospital mortality rate of 17.7% which is lower than 30.7% as reported by Evran et al. (19) . Juneja et al. (9) indicated that the newer scoring systems performed better than their older counterparts, and were more accurate. Nevertheless, the difference in performance was not statistically significant and the choice of scoring system may depend on the ease of use and local preferences.
Limitations of study
The present study has some limitations. First, our small sample size is a limiting factor in analysis. Also, being a single center study, there is possibly some amount of bias due to differences in ICU admission policies.
Advantages of study
The results of this study and of past studies suggest ambiguous and inconclusive results regarding outcome, and they are heavily dependent on patient populations and medical interventions used on those patients. This must be taken into consideration when it comes to the interpretation of results. The existence of a large number of scoring systems suggests that the ideal model has yet to be found. Differences in the performance of scoring systems reinforce the need to validate them using data from independent samples from different ICUs in different countries due to variations in the structure and quality of medical care, as well as genetic differences between populations.
Conclusion
In conclusion, both APACHE II and SAPS II have an excellent ability to discriminate between survivors and non-survivors. ROC curve analysis showed that there was no significant difference in the clinical values of SAPS II vs APACHE II in MICU patients. Also, a positive correlation was established between the values of SAPS II and APACHE II scores. Sepsis/septic shock patients had the highest predicted and observed hospital mortality rate. 
What is already known on this topic
What this study adds
To the best of our knowledge, this is the first study to evaluate predictive scoring systems of patient outcome in a medical intensive care unit in Bosnia and Herzegovina.
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